Cholesterol metabolism in the adrenal cortex.
Adrenal cortical mitochondria contain a mixed function oxidase capable of converting cholesterol to pregnenolone; this enzyme requires NADPH, oxygen and cholesterol. This cholesterol side chain cleavage enzyme system contains a Flavoprotein, an iron sulphur protein and a specific cytochrome P450 termed cytochrome P450scc. ACTH stimulates the adrenal cortex by activating adenyl cyclase producing an elevated intracellular concentration of cAMP. This in turn increases the activity of a cytosolic cAMP dependent protein kinase. Adrenal cortical cytosol contains a cholesterol ester hydrolase which is activated by ATP and a protein kinase. This enzyme may be deactivated by a phosphoprotein phosphatase. The adrenal cortex contains lipid droplets that are rich in esterified cholesterol. Cholesterol ester hydrolase can release free cholesterol from the lipid droplets. The free cholesterol released may be used to supplement the mitochondrial cholesterol as a pregnenolone precursor. Steroid hormone production by the adrenal cortex exhibits a diurnal rhythm and correlates with the activity of the cytosolic cholesterol ester hydrolase. The acute steroidogenic response to ACTH may be in part attributed to the availability of free cholesterol to the mitochondrial cholesterol side chain cleavage enzyme complex. The intracellular movement of free cholesterol from lipid droplets to mitochondrial inner membranes may be impeded by protein synthesis inhibitors such as cycloheximide. The precise mechanism of this block in steroidogenesis remains to be elucidated. Various drugs and oestrogenic hormones suppress the plasma and adrenal cholesterol concentrations. If adrenal cells are deficient in cholesterol, these cells exhibit a diminished response to ACTH. The response to this hormone can be corrected by supplying cholesterol via exogenous plasma lipoproteins. The route that free cholesterol follows within the adrenal cortical cell and the physiological factors influencing free cholesterol movement in such cells are important issues to be explored in future.